Mixed cryoglobulinemia (MC) is caused by the precipitation of polyclonal immunoglobulin (Ig)M or IgG below 37°C. This condition is mainly associated with hepatitis C virus (HCV) but also with autoimmune diseases, such as Sjögren syndrome.^[@R1]^ CNS involvement is usually described in MC associated with HCV infection^[@R2]^ and in a recent study, only in 2% of 242 patients with noninfectious MC vasculitis.^[@R3]^ Treatment of the underlying disease, corticosteroids, and immunosuppressive drugs are essential for the management of cryoglobulinemic vasculitis. The use of rituximab, a monoclonal chimeric IgG1κ anti-CD20 antibody targeting B lymphocytes, seems promising both for the treatment of MC manifestations and cerebral vasculitis.^[@R4]^ Herein, we describe 2 cases of cerebral cryoglobulinemic vasculitis associated with Sjögren syndrome successfully treated with rituximab.

Case 1. {#s1-1}
=======

A 64-year-old woman was admitted for persistent headache and asthenia. She had had hypertension, chronic seronegative arthritis, and an intraparotid mucosal-associated lymphoid tissue indolent lymphoma. She received methotrexate for her chronic rheumatism. MRI demonstrated multifocal subcortical/deep white matter hyperintensities and residual parenchymal hematoma in the right frontal lobe ([figure 1A](#F1){ref-type="fig"}; figure e-1 at [Neurology.org/nn](10.1212/NXI.0000000000000253)). Magnetic resonance angiography showed segmental areas of arterial narrowing ([figure 1B](#F1){ref-type="fig"}) of cortical branches of the left middle cerebral artery. Laboratory tests showed a negative HCV serology, hypogammaglobulinemia 3.2 g/L (N 8--14), hypocomplementemia C4 0.02 g/L (N 0.13--0.39), and the presence of anti-SSA antibodies 121 IU/mL (N \<10), and a type II MC with a monoclonal IgGκ. CSF contained 25 cells/mm^3^ and 0.8 g/dL protein. Salivary gland biopsy showed chronic sialadenitis with a focus score at IV. Overall, these data strongly suggested cryoglobulinemic cerebral vasculitis secondary to Sjögren syndrome. Prednisone 1 mg/kg/d was initiated. Shortly afterward, the patient was admitted again for seizures, purpura, nephrotic syndrome, and renal failure secondary to membranoproliferative glomerulonephritis type 1, as determined on renal biopsy. High-dose steroids and rituximab, 375 mg/m^2^ once weekly for 4 weeks, were prescribed. Repeat brain MRI revealed improvement of arterial lesions ([figure 1C](#F1){ref-type="fig"}) and the patient remained free of neurologic, cutaneous, and renal symptoms during the 48 months of follow-up.

![Brain MRI follow-up of Sjögren syndrome--associated type II mixed cryoglobulinemic cerebral vasculitis treated with rituximab\
In case 1, axial T2-weighted image (A) demonstrates multifocal subcortical/deep white matter hyperintensities and residual parenchymal hematoma in the right frontal lobe, whereas MR angiography (B) shows segmental areas of arterial narrowing (arrows) of the cortical branches of the left middle cerebral artery. Three months after rituximab infusion, MR angiography (C) shows normalization of arterial calibre of the cortical branches of the left middle cerebral artery (arrows). In case 2, MR angiography (D) shows multifocal stenosis of the pericallosal artery (arrows). Three years after rituximab infusion, MR angiography (E) shows persistent stenosis (white arrows) and a mild dilatation of the previous narrow arterial segment (black arrow). MR = magnetic resonance.](NEURIMMINFL2015005769FF1){#F1}

Case 2. {#s1-2}
=======

An 81-year-old woman was admitted for headaches and blurred vision. Her medical history was marked by a stroke associated with a patent foramen ovale and atrial septal aneurysm in 2009, and sensorimotor neuropathy and cutaneous vasculitis caused by MC secondary to Sjögren syndrome in 2012. Diagnosis of Sjögren syndrome was based on a sicca syndrome with xerostomia, dryness with a positive Schirmer tear test, anti-SSA antibodies, and a positive salivary gland biopsy. At admission, brain MRI revealed acute and subacute cerebral infarctions, micro-bleeding in the posterior territory, and multiple stenosis of cerebral arteries leading to the diagnosis of vasculitis ([figure 1D](#F1){ref-type="fig"}). High-dose IV steroid therapy followed by oral prednisone was prescribed. Her condition worsened with dysarthria and purpura of the lower limbs. Her history of cryoglobulinemia and hypocomplementemia suggested an active disease; therefore, rituximab infusions were initiated after exclusion of hepatitis C. The patient rapidly improved and only mild dysarthria persisted after treatment. Subsequent MRIs showed no relapse and the patient remained free of steroid therapy at 16 months following rituximab therapy.

Discussion. {#s1-3}
===========

Herein, we report a favorable outcome following rituximab therapy in 2 patients with presumed cerebral vasculitis secondary to MC associated with Sjögren syndrome. Vasculitis of the brain was not histologically proven in both cases. Therefore, diagnosis relied on their clinical history of cryoglobulinemia and the imaging of cerebral artery stenosis, both of which were reversible following rituximab infusion. Other causes of cerebral vasculitis, such as cerebral lymphoma or Sjögren-specific CNS involvement, were discussed but excluded in our patients.^[@R5],[@R6]^

Steroid therapy was ineffective and second line treatment was considered. In primary CNS vasculitis, cyclophosphamide is usually proposed based on limited evidence.^[@R5]^ Patients successfully treated with azathioprine, methotrexate, mycophenolate mofetil, and rituximab have been reported.^[@R5]^ Rituximab is becoming more frequently prescribed for both systemic vasculitis and MC vasculitis.^[@R4],[@R7]^ In a French study, 84 patients with MC received rituximab plus corticosteroids leading to a complete clinical response in 64%, but none had cerebral MC.^[@R3]^ Therefore, we considered the use of rituximab after the consent of our patients. The condition of both patients rapidly improved and corticosteroid therapy was tapered. MRI also showed improvement of cerebral artery stenosis during follow-up. The treatment was safe regarding noninfectious or infectious adverse effects, despite prolonged hypogammaglobulinemia and B cell depletion.

In conclusion, rituximab as an add-on therapy may lead to remission and may spare side effects of corticosteroids in patients with MC cerebral vasculitis.
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